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(54) OXIDE SUPERCONDUCTIVE POWER CABLE 

(57)Abstract 

PURPOSE: To efficiently cool an oxide superconductor by 
housing an oxide superconductor having a rectangular cross 
section in the inside of hollow stabilizing material, and 
providing a refrigerant passage on the outside of the 
stabilizing material and of a superconductive shield layer to 
circulate a refrigerant. 

CONSTITUTION: The outside of a superconductor 31 is 
covered with hollow stabilizing material wherein stabilizing 
materials 34 and 35 composed of good conductive metallic 
material are nipped to stably retain the conductor 31 so as to *S 
be hardly moved. An inside protective pipe 47 is provided on 
the outside of a stabilizing material 36, and plural refrigerant 
passage 48 are formed between the pipe 47 and the 
stabilizing material 36. A superconductive shield layer 50 is 
applied to the outer periphery of the pipe 47 via an insulating 
layer 49 and a semiconductive layer 49b, a protective pipe 53 
is formed on the outer side of the layer 50, and a refrigerant 
passage 54 is provided between the pipe 53 and the layer 50. 
A refrigerant is circulated with the passages 48 and 54 a 

going path and a return path respectively. Consequently distortion etc.,w is not occurring 
superconductor, and it can be cooled directory. 




in the 



http://wwl9ipdlinpit.gojp/PAl/result/detail/main/wAAAuzaW4uDA406302233P l.htm 2010/11/30 



ao)Bawi«frfi s cj p> (12) H 4tF 1^ & # < A ) aimifr&m&M&^ 

#1^^6 -302233 

B -¥J£ 6 *P(1994)10^28 B 

(5i)inta. 5 mswrn^- ffttwmZr^ f i sasst^n^ 

HO IB 12/16 ZAA 7244-5G 









if^cDSt4 OL t± 


7 3D 


(21)£jSJgE#-*t 


*t$BPF t 5-86348 


(71)tE8tA 


000005186 














(22)£BHB 


^5^(1993)4^133 












(72)^0^ 






























(74)«SA 







(54) [^IBJ©^] ^b^jS^^^r-^ 



(57) Bgft] 

3 l k, c0KflfflfiBWMMftMII£r«&*B& 
^{t#3 6 t, &mitttQHl5K.mf ZtlX&fettM t 

4 9 t, *sawon®tsai*tirci|i3iaji4 9bti 

— ?£/r LTR«r 6ftffl«fi'-;V KM t ©fflfcttiS&ai 
E§^ffMbfcM2«H/U7°5 3 t, I2S1/W^ 
fl-ffite*II*ftfc»3IMI 5 5 t, Srfl&HottEte&jBf S 

nte» i em>u7s 6 1, n i si;W7 , ®niKS 




53 54 43 35 36 



1 

k, cO!RSfld*0*|.*tei»»t6tiTSJEfc*fi:OBIK 
?W«SBS«e*bfcrtiSiaK/Wyfc, c<ortiWSMk< 

rtstt h nmnmis-fr fm t om^m^mmm u 1 o 

fc* 2ffiW> W 7°k, coJB 2««/W 

snfc^m/i k, c ©wayB©fl.Sfc:«*£ nfc^ i « 

k LTft & c k k f 5 SHtMSS* 

^©h#© &msm/u -fie m&Lx fomm> w 

t«^tt-SMWWlBK©Wb*ieW»«*^-^ 20 
/k, 

BWWI3] £*fl3Hfcs ^©tt£©^M®k?c£ 
IK kf sfflf3&Si l , 2 S fete 3 SB*©^b*fflSEMl* 

[^©pfflftlftBj?] 

to 0 0 1] 

11^? y * -y h ffl ft k L T©J5ffl R^3ta6 6 *rtv 
[0 0 0 2] 

% ffl v^rmMI-iiffi © lift ^- 7";U& S v ^ itmiSM v ^ 40 

h^mw%im©^#ifm^B^m*^-7";v 
^SJitcka kr ftK»tfft?nr^«. c©j:7ftii 
ft^-7*>i/©-^0>JkLT, lefc^tJ;^^ MS 
©SR©^b^£©iSl«jgft I (H 6 ©wett 1 6 

KWSRBMt Z> <fc 5 fc @S LTft £iSBS«7^ ^r-y ;l/ 
*545->-X5 IMS nfc^l® T- 7° 6 % 



KfBB¥ 6-302233 

2 

&o ftfe, iuf5©WT*t4, SHbttiSttSf* 4 k l/T, m 
*tf, Bii.« Pb».« S r 2 Ca. Cu»0,4*ffij«T?ai 
5+15 2 2 2 3ifflj&©B i £KftftMmV#&£tfJl^ 

14, **©^4-7 0 2©^C7$#:^^iikLT?5it 
tSMfigteft-^TV^o 

[0003] ^:tcti©iB©^#^^-7*;v©02© 

1 ©rt^»X«nfe^W^ROIM6»i 12 k, c© 

C©F"5iJr3;vy-h^ 1 3 ©^SPtc^fflgS 1 4 £ 
fettT}? XStljBWJB 1 5WT5IWW1 6 k, C© 

*^r-7";b2 0»CfeoT», 1 7 0A#&m 

[0 0 0 4] Ktc % c ©ffi©^SSS*^-7*;V©m 3 
©fJkLT, i9tcff i ^2 ok, c©^W 

2 0©l#3W£&*?6nfcSf«i#2 1 *3ctt>'l*I^2 2 k, 
fl«2 2©|^ffiiJ^^«gS2 3**»tTlttlft*hfta« 
$^2 4, 2 4, 2 4*H^brftDs «WMM*2 

^r-7";l/2 7ijWZ>tlT\r^*o H9 tStHWII**'*' 
~7;V2 7tcS,-^Tt4, ^aSS2 5 k^«i®B2 3 k 

4, 2 4, 2 4&?t£Pt" ft*ftfc4oTV*. 
[0 0 0 5] 

© rtfwciiw&* n*«rtinc ct d / w t 3 2 ©n§P©ima# 

IPfl l o^jiiW^, c©ct -5 fcJ* 
;V 3 %mmz § i * 3AA,-c-#KrT 5 ft k© 1 ft©ft to t ft 

Wiralf 5*#> 1 *OT^^7J^-7';b 3 

**a^n«tfa6*. jEt» -is^^^iti7--7*;u^ 
Mie©»i«s«±i er-^;i/ 3 te o r a»«oss 9 }m 



(3) 



^Hi¥6-3 0 2 2 3 3 



)12 0 KJfeoTtt, ^SIW^ 1 7 ^SP£5ift^f?t& ft fekl, KM&ll 1 , 2 £ft« 3E«Ort«P«B^-r 

1 7©rt»«i«n*?Wil!:j:5|IBSf>^l^:TSl5Dx H FfljtflaawottjEfcfclSSftfcaW&f^tc J: 5« 

(dt% mimfczmmmMbtDftm^tL^t^m io [0013] 

[0007] md^mtm^mwMmti^-f feittt<Dfo%ifcm%.vmx$i®-gti%<Dx\ ssw$Kt 

;l/2 7 fcfc-sTtt, ftff 2 2©rtast*t&^jflltSK2 *tf584«-e:*K*4H©^.*»«:J: BftfldtoBVaHItt 

3*&W-TiBS8W*&2 4, 2 4. 2 4*W?nt^ tfl&Wct), »t5ati&t\ Sfc, fcWSttiJfc: 

^;i/2 7tejiabftjf-^ti, iaawtbTo. i~o. ^ia-r^ct^T-^ fcbftfc^H-fs^JBfcg*^ 

(dt\ «w»attt2 4Bit*ttti:ttB»6*nr^455r*« [0014] sseflsft©^©}*!®^ t mwm n> 

[0 0 0 8] *»«H:lWME»fllfc:«»Tft*nftt©Tf o^o»ia(Q**} , M»OfflSi:bT«fflU msm*s 

iBW»ft*^-rn^)«pi&aiSlcH3e»eiBitL> bfr ?W(E©«l*fr*.S©T. S&*fi<SKb^« 

[0009] Sfts £sab*ffc:JBj*Sftfci!BB?L* 

jgfti:, C0S{IMlN^&iK8bHJ&rS&aMi [0 0 15] IK, WWIsb^-f-^Oftt^tK* 

-**^LT«W 1 6tiJHli(l^-^K*fc©IIIfcJ l W(fift [0 0 1-6] 

ES^flMbftJ^^/Uyt, c®m2RtoW?Q) UffiVtil WT, IIffi&#MbT#^©fllJ»co^ 

nftm i ww^t, c©n i ii/W7'oj»r» -7/v©ii i ^ssffli*^i-t,©T?, z<Dwmn»mti 

[ooio] m&m2tm<Dmmtimzmm%im;tz *ffi®«*®^^or*«*i*fcfc-3-tvs. c© 

fc»fc, ■f^lEW^SEfbtftf, 2 0©ft^/l/ *4j»fciBSnTV«JHiaWH*3 114, 0 2(^1 

»W^fc©IBfc«rt(8TO*^fiW-«3efetf«fl«*tlT ft^©T£D, £*©i@S3gT-7°3 2tt* Y-Ba-C 



[ooii] m7km3tm<Dmmtmmm%m®.t% ca-c u -o^aHfc«s*tisi6fb«Biatt«*©r- 

ft fete, tt$9f 1 E*fl)£ftft*tk:, *-©fl-£©?&igSg 50 y**«Jf»«ft|l4H!!J'6tt5^-7 l «T1IoTa*«| 




[0012] »*^4sa«o^tiMEiiasfifi*'rs 




(4) 

5 

micisftT^Zo ft*, hi tm2£*twm^ m 

7° 3 2 ©SJSTjfRjfcig 2 £3p-f <fc 5 £f^-©£fajtcft5> 
ZolZ LTg^D 7 ^ift 3 2 A u t AWS/ 

[0 0 17] £fcffiffiiffl1S*»# 3 l©WS|SK:tts lift 

Sft***3 4, 3 5«tt»br4*tf»a©fi3£ft3tf3 6 10 

tfmwftfr3 1 $i9J:o(^t>nr^5 0 1512$ 

£{t€r& 3 4 14, SI 3 £aVT «t -5 <P&M 3 7 £MK 3 
8, 3 8*P&4S*Wiii»3*#*4U **S3 7® 
Wffit ttgJEftS** 3 4 ©SS^fiSjKlffl 5 3 *©£l& 3 

9iiW2n, A9S3 soflaifcttftjgffcStta 4©fi 

S*|fiJK?fi"5 2#©?5^4 OTSflfeSSnTVS/Sfc, 
£j£{fc*«3 5tt, £Sffc«#3 4 kP3$lft$&T*, 4> 
jfcg 4 1 fcffiBS 4 2 , 4 2frP,ftD, *&g4 1 ©Wffi 
£lWE8®fc3 9 tH«tCgg*4 3tf 3*JBri&«nTV 
3o ^bt, MIB£*{fc**f3 5HU ^©il§4 2, 4 20 
2 =£l6!3££fbS# 3 4 ©fjM 3 8, 3 8 QftflMcEB 

MR*fibfafflE9a*#3 l#S*L-ft^.fc 
#©JS& D 0 . 1 ~0 . 2mmgg^:$460\fS%fe-D 
Tfite-strr^s. e©@jg©^U7^7-?«:£5£{b 
#3 6©rtsiJ»cii5aft$nT^«ies*»ft3 1 ttgjfrft 

#3 6©lW?t£fc^8frfrft^J:?£$jM££tl 

S 0 mi^itmUZ 4 ©i»JS3 8, 3 8 

ffcS#3 5©ttfi4 2, 4 2fctt, *tl^ftBr*IWBT? 30 

fcfc, £/£{b©&3 4©#&!g3 7 k££{b©#3 5© 

[oois] i9i2g^(b#3 7 ©waste. Mffiast© 

&*3 9-fcg©fc4 0-C»ttLTS36^3 6SBWJ 
fcfflHSS&/<-<7*4 7tf»W-5h, fi»W^4 7 k 

fltflldtStttV*. fuf3fiSI$#,l^'l'7°4 7 14, SH^W 
7°, Xx>b7./W7\ feSWi, Cu-Nlftft/W 40 

7°fti£fr£>ftS 0 C©?&!«SJSBS4 8£ttBa%l84)ttttft 

vvf, c©i%{g&, ffil2??ftjI7L4 6-kxU-y h 4 5- 
©-§&£:*> LT£^t&& 3 4, 3 5 ©WSWBSA^ rtW 
tKv $£ft§#3 4, 3 5©ftg»&ft 

M(c?nfnisitfflXT*f a ± ? tcft^T^a. ft*, 

C u-N i (3 0 %N i ) £&x-7*4£©iSffiift£jii 



WH¥ 6-302233 

6 

[0 0 19] MIBl*lS5»W7 0 4 7©WMtCtt, 
S@4 9 a^LTlSil4 9«Sntl/^ 0 C© 
lean 4 9 ^77Mft^PPLP (#y?a\ils> 
7 5 hm ft if©ffier-7°^##M^T^$n 

ft*, C ©jae® 4 9 tf®B7—~?%:%\2l LTMf&Zft 

fctoTftsuDT^ ^©Wfj©^-ra^^iS5 4^ 
[0020] ttG£ftff4 9®ftJ9K:& ¥«flW4 9 

©^m^^>-;V KM 5 0 MX-rD-Tx-yftif©^ 
Mr— y±KJPff 0 . 1~1 /im§Jg©Y-B a-Cu-0 

&ft ^©^^©^mss^^^n/c^sagr-^ 

glslL-fcfc©, £3V^i, lulE©^b^MW*3 1 

«t5iiif- 7°^#ni t fc t ©* e. fflj&s nr 

St 14, CVDS ({b^SWIS) , MB 

tfftlo. 9£fc, tul2^Sr— 7°©±ic F7 ^— 7*U— K 

ifetjrojp* 5-5 o fimowmzmmu mmwfcrp 

(cfe^tiUlTY-B a-C u-0^ftH©gM«© 
[0 0 2 1] CO«@Oifc, W{PJj^^ffix-7°^fR]tt 

mnzmmmm^fxmmm^~7^mt^> c t 
mtLxmmLtzm-B^ #ms^©#®T-7°ic^ 

8tffiffli«tc»4-4-aiWKl(ffll*fi< fctfT*, 

^Mim^^cttftD, ^©^m^if#^ft=&ia<t 

mW.M 4 9a 4 9 T^5©T\ rt 

[0 0 2 2] WISa*»^-;l/KS 5 0©WiJt 

ti, S US 3 0 4 LftHO^r^UXflWSftH^SftS 
X-^— 9-5 2^#[H$nTl/^ 0 ft*, C ©7,^-^j 5 
2 (is CBN, A1 2 0 3 , ^S^t^;V^-7ftif© 
-te^5>y7X, feSl/^i, #U 4 ^^ftxf-b^ (f7 
□ y) , jKUx^bX t^p>ftH©-^^S^e,ft 

[0 0 2 3] tulB7x^-+r 5 2 ■•■0W£fcttjB2ffiMB/< 
-f7°5 3*^^—9-5 2-i^-T5±7^IS^6tlTl'^ 
T, % 2 ««/ W 7° 5 3 kil«3r>-;U KB 5 0k ©Pb^ 
(c^HeKB (ftKttIS) 5 4«*»«*tiT^«. c©g 
2^/W7°5 3tt, 1 . 5-2mmgJt©7xr> 
UX»iiftk©^#^P>ft5, 



(5) 

7 

5 3©fl*W£ttJP3: 1 0-2 OmmSSOBfSWB 5 5tf 
RW-fetU ^OW-ffKS i«»;W^5 BCW^tu 

xf- U>^d euyrf 64 «Kf«i 5 7 

[0 0 2 4] MIB^JSM 5 4 fflSUtigft 3 1 
SIT a &»©*#S»4 KOlWKjtWHStiSWBTf * 

^^£85 mmonmis&istmm. 10 

Eg 5 4 £0^!&©&ft^4 2©!$»K*^£S^U 

;!/ 3 o ©£*£ to fe 5 »jSkD« a^Tf * s <fc o K 4 o -y 7 

[0025] »te, imfflm<DBwmnt} j r-7>i>3 o 
-7*;b3 o ich-pTte, nmm4 s wws 4 % 
£?s£pu ^s^g{*3 1 %mmvmizm&?£#Tm 20 

SJBkLTl0rf So C£0»^ JWJfittB4 8te«fta 
HS«»f k s 4 8 *» BSJ^bf* 3 6 <Dffi.miL 4 

6-kXU v h 4 S-OHSftil^TftftSBlS^ffiJfefl; 

[0 0 2 6] ^*©«^©^1SM*^-^T- 

jgjgtt-eanif, tocn^xa*3^n^<^ t 9. 
#Sft3 l fc^ffi&S£4;LSCk#&i,\, ^tt 

##ft3 1 tfffim^m^^-^;V3 0©+&ttteE»2 

ttS&fcfc^ftv*. Ufrfc, ££fts&3 4, 3 5©fcflB 

13 8, 4 2iCXV V b 4 5 ■■■tf0Jt£ftT^5©T?> 
^^b-9^3 4©**g3 7 i:SSeSfl:«*f3 5©*&lt 

{t#3 6 3 1 SBI-sTfiSfiWLTt^O 

[0 0 2 7] jggW 4 9 3*«»f 49a^ 

S5 Otf, T#«Jf 4 9 b«^LTIffl|»T-^*«* 

©HWHS^fr b r ©r^Jijoigii3i->-;L' KJf 5 0 tests* 50 



1#M¥ 6-302233 

8 

Site, C©£&3£fcJ:tt&il3Ji4 9Kfe?ft*iXtro 

±f5©T% ifi«||«*^-^;l/3 0©i»ia»E%|q]± 
Sfc, iSm>ICfr^-7>3 OK 

S 2 W 7° 5 3 ^Sg 1 @& W^5 6 tfWEWH* 

[0 0 2 8] &«3, iffi«8iS'->l' KM 5 014, 
ft 3 1 £S3Lfc*£fc, ®«®Sft3 l* s ?g£<*^& 
M»fcW**H»*fc±D»Ma3^f|sffl**'4-S. If 

15 0 TffiSltf * <L k# T*t 5oX 

[0029] H4tt, *aB»se«*HWHKifr-:7 
Mc3iffl$na^^©^2©^j^i"fe©T'Sao 
c <D$j©££{t# 6 o tit. 3 ^©ssfcsft 6 

^6 1 fiD^MSPtgg^tSW 6 1 ©SS^lRltja^lHiaJ 
MkHlf©rtffli«Sft'^^ , 6 4^SS-&t>tLT^T, MIS 

sHispe 2 fcrtasflja^w^e 4 tfcjcoTi'WiBtsse 5 
jWBriteftTv*. ^-©fls©^^> H4Ttt#BS$n 

[0 0 3 0] B5a*R5BWIC«aa«»«*'5r- , ? , ;l/ 

£jiffl$na^{bM©^3©fi?ij^-r i o©T?sao c 

K 7 1 ^t^to^T#^Snfct©T\ gS^ftl 

&7 i©^.js«fcrtJBaste j tn ; FnfiS[{t«itt7 i©s 

SSlR|K:?a-5iaSB7 2, 7 3&mietiLi<tl* &&ttt 

^s-ereinT^T, MffiKigfs 7 2 1 nania/ w 7 s 7 4 

fctaotr«7 5^ 3Eft, iul2SH]gP7 3 2:fi« 

sm»B3 i ktj:5»jiiai£B7 6 n^njg^snr 
v^ 0 ^©^©fll^tt, BSTfttiftsnT^** 1 , ft 
©s»0knWT'®D, c©uaj©«igKfe^rt.ft©^E 
»jk©i§a#a^^-7';P3 o kHW©»**#* c 

7 6£B'J)£tClxttTl'>5©-ec©iI&7 6^?lJlbTcfc 

o^^tc@a^#ft3 l^fta-e**./ 

[0 0 3 1] T^jtffijj B i i.6 Pbo, S r i C a 2 C u 
3 0 ■ 3K©SftAMBWA%fib^ 64 a T 
4^JM? 0 . 1 mm, fB 5 mnKDilfT-^fffl L 
fco cQMS^r-^^ajSSfg (J c) (i, 7 7 
K, 0 T iCte^T 5 0 0 0 A/ c m\ m&Wfc C I 



9 

^D-yi-lftOl c»tt»13 0AT?65, Sfts 
-t¥EB7?@^f3C:£:-c\ J?£4mrru Hi Omm, 1 

c am 5 o o a (omnmmkznrc 

[0 0 3 2] %&tg^wmft*&fflfr 

tfKJRIfiU *<Wfi|tcaiJ?1.0mm©SUS30 4 

£#ttttfTj?£5mm©f^li/I£BJwU JEfc*©*!- 10 
Hfc, 0 . 1 mmcD*2gtr-7°&9 «y Lfcfe 

IPS 0 . 1 mraOAXfn^ C 2 7 6 x-7°©g$- 
±lz Y-B a-C u-0&©P£ 1 pm©i8«Sl*M&$ 

mm®&V 47>y{tx^by (f7uy) ^ftST/* 
— 9-***ttW\ *©ft*fc«IIK»»54*rtJi l . 0 m 
mOX2&mrW7XWt. *©MSfc;wW:^> 
j 1/-J/3 ^BfeSl* 1 0 mmOlrilWLT 20 

fc^T^s ^fW^StfcfcWKTfcfc. NIB 

5, *f*M©*Sfc«SW-fflW\ 80kVT?*oHO 30 
, JUtftSJlESWLfcllfcteV^fct 10 0k Vte|Rl±b 

k jb tmmm t izmw^mm^c ± s *>© t gt> 

[0 0 3 3] 

[?gii©$jJI] JW±BWlLfc±5fc#^fcJ:fttf. « 
ttK HJ£tt»T?iKSt £©?\ iIS$ic 

[0 0 3 4] ^W©^©?fr«gffBi:je«»^-;U 



WMT 6-302233 
10 

[0 0 3 5] -73, «SiWj6i<IMIr-ro#eMW-(C± 
DffM2tu S»>-;i'KJI#ffiSa^-:7 p ©#*tt 

[an b i tt^mic^mnMmti^-y^oy-m 

[02] H2ttHlteSfiBWi«*^-^;W£:«JL6 

na»fl:sie«ap»fi:5&^"r»si2iTj&5 e 

[0 3] 0 3 »B 1 fc^r«l»«Sj'!r-7;l/K** 6 

[0 4] a 4 »b 3 fc^f $^k^©fl6©M*^-riifa 
[05] 0 5^03 tcmt^&iMmioM^m-tvim 
[0 6] 0 6 itwkomnwii * - riwm i ©tw* 

^-9"£0TtS07?££o 
[0 7] 0 7«0 6^t1£*©®S^m*^-7'";WC 

[08] 0 8 ttfie*©jfflm*«*^-rn/©as 2 ©w& 

[0 9] H9ttf^©a**^fr-7;l/©383©0fl4 
3 0 jgffifttTJ^-TOk 3 l 

mmmwmft, 34, 35 ssfcfta*^ 

3 6 ££ft*k 3 9, 4 0. 4 3 ^ 

4 e asa?L 4 7 

Pi*«K><-f?\ 4 8 J*«SSK, 4 

9 ie» 50 m 

aS^-;b K®> 4 9a, 49b ¥»WB, 5 2 

X^— 9", 5 3 ^2^ 

i/wy, 54 <mwi^ 

5 5 BfMUB. 5 6 HlfiM/W 
^ 5 7 RSAJfi, 



